[Electrophysiological correspondence between Kv4.2 current and transient outward potassium current in the cultured rat hippocampal neuron].
The present study was carried out to determine the functional properties of Kv4.2 expressed in mammalian cells in comparison with native transient potassium outward current (I(A)) in the hippocampal neurons. Transient transfection, cell culture and whole cell voltage clamp techniques were used. The results showed that I(A) in cultured rat hippocampal neurons and Kv4.2 expressed in HEK293 cells both displayed "A"-type current properties. The activation curves of I(A) and Kv4.2 were better fitted by simple Boltzmann function with V(1/2) 10.0+/-3.3 mV, k 13.9+/-2.6 mV for I(A) and V1/2 -9.7+/-4.1 mV, k 15.8+/-5.7 mV for Kv4.2, respectively. The steady-state inactivation curves of I(A) had a midpoint of -93.0+/-11.4 mV and a slope of 9.0+/-1.5 mV. The voltage-dependence of inactivation for Kv4.2 exhibited midpoint and slope values of -59.4+/-12.2 mV and 8.0+/-3.1 mV, respectively. The time constants (tau) of recovery from inactivation of I(A) and Kv4.2 were 27.9+/-14.1 ms and 172.8+/-10.0 ms, respectively. These results suggest that Kv4.2 is probably a major isoform contributing to I(A) in hippocampus neurons.